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Abstract 
Correlations between the processes of cognitive/perceptual style, 
spatial localization, arid orientation were analyzed. The correlations 
were inconclusive suggesting attention can be shifted depending on the 
presenting task. A group of 18 subjects was randomly divided into three 
groups. One group was prescribed 36 bases down yoked prisms and one group 
26 bases up prisms. There was also a control group receiving no prism 
prescription. All subjects were administered a test battery to assess 
cognitive/perceptual style, spatial localization, and orientation both before 
and after a 1.5 month's adaptation period of prism wear. Vertical yoked 
prisms were found to significantly alter spatial localization and plus accept-
ance in the bases down prism subjects and localization in the bases up sub-
jects. These changes were attributed to the principle of reafferance. 
Key Words: central, peripheral, vertical yoked prisms, cognitive/perceptual 
style, spatial localization and orientation, reafferance, Rod and Frame Test, 
Embedded Figures Test, Van Orden Star, OEP 21-point Analytical 
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Introduction 
One of the main tenets of Functional-Behavioral Optometry is that vision 
is the dominant, emergent, and guiding process in human beings. This suggests 
vision to be intimately related to an individual's attitudes, behavior, and 
performance. These relationships were best stated by Dr. Arnold Gessell, 
"to know the person, one must know his vision."1 This paper will explore the 
relationships between cognitive/perceptual style, visual localization, and 
spatial orientation. We will test the hypothesis that these processes are 
positively correlated and consistent within an individual. We will also 
investigate if these functions are amenable to alteration via habitual wear 
of yoked prisms, both bases up or down. Finally, the subjective benefits 
and drawbacks of habitual, full-time prism wear will be discussed. 
Visual information processing is described as the manner in which an 
individual views his space world and responds to the environment.2 This 
function is dependant upon spatial organization. Dr. Myron Weinstein described 
two dominant patterns of visual space organization in 1966 as being "central" 
or "peripheral".3 Classification as central or peripheral is an attempt to 
label how an individual views his space world, processes information, and re-
sponds to the entire environment. Synonymous terms include "tight" and "figure" 
for central and "loose" or "ground" related for peripheral.2,3 
Dr. Martin Birnbaum has researched the relationship between cognitive/ 
perceptual style and oculomotor deviation in young strabismics. He suggests 
that esotropes are more central or analytical in their cognitive style while 
exotropes are more peripheral in their processing. Utilizing the Children's 
Embedded Figures Test (CEFT),6 developed by H.A. Witkin, a significant difference 
was found between male esotropes and exotropes in their processing styles. 
Birnbaum concluded that direction of oculomotor deviation and cognitive/perceptual 
style may be related to cerebral hemispheric organization. 
The utilization of specific vision training techniques and/or lens applica-
tion to shape or move a patient from a too central or peripheral processing mode 
to one with better central-peripheral integration has appeared in the 
literature.2,3,10,13 A young, peripheral, "loose" child might be most effec-
tively remediated through training by the use of highly demanding visual discrim-
ination tasks and techniques requiring temporal-spatial integration in a sequen-
tial manner. A behavioral lens approach for this patient would be to optimize 
figure. Thus, bases-up yoked prisms, base-out prisms, minus lenses, and 
bitemporal occlusion might be applied. These lens approaches modify the 
environment and may induce an awareness of changed visual input, thereby alter-
ing output. Thus, new demands are placed on visual attention requiring behav-
ioral modification in the new learning environment. 
R.E. Ornstein has described two different modes of consciousness. 14 One is 
analytical, logical, time-oriented, and sequential. The other is intuitive and 
holistic and is responsible for visualization, emotions, and spatial localiza-
tion. These modes of consciousness are suggested to be related to organismic 
style and are postulated to be a function of cerebral hemispheric organization. 
H.A. Witkin developed the Embedded Figures Test (EFT) to assess cognitive/ 
perceptual style which he considered to be consistent within the individual.6,8 
The person who could disembed or differentiate easily in a perceptual processing 
task was considered Analytical or "Field Independant". The individual perform-
ing poorly on this task was termed Global or "Field Dependant" in his style. 
The relative amount of field dependance reflects the influence of the visual 
surround on spatial orientation judgements. 
Witkin found positive relationships between short solving time on the EFT, 
sound body concept as defined by figure-drawing analysis, and sense of separate 
identity. Those experiencing difficulty with the EFT exhibited poorly developed 
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body concept and sense of seperate identity. 7 
Lawrence MacDonald described visual style based upon the central-peripheral 
organization of visual space. 15 He relates that the sequential scanner, being 
central, takes in small bits of visual information with each fixation and then 
constructs the space world in a piece-meal manner. Objects are then regarded as 
they relate to the self. The simultaneous visual integrator, as a peripheral 
processor, takes in larger areas of space and integrates these with special 
attention to the relationships between the objects in space. 
Elliott Forrest proposes that the phorias are reflective of processing 
style. 16 High esophores and exophores can not integrate central and peripheral 
visual processing and make adaptations to this inadequacy. The exophore may 
become a central-peripheral alternator while the esophore might constrict 
peripheral awareness. 
Horner has described the behavioral patterns of children as being central 
or peripheral. This represents an attempt to label the organismic style/response 
to the environment. This is based upon interpretation of the Analytical, the 
patient's verbal responses (or lack thereof) during the Analytical, and obser-
vations of posture and general movement patterns. 
Nathan Flax and Daniel Woolf have researched the feasibility of two 
separate visual processing systems in humans, one being "focal" or figure-
oriented and the other ambient or "ground" related. 17 This is then related to 
the acceptance of full plus at far in the prescription for B1 and B2 case types. 
Focal processing is related to Skeffington"s identification or "what is it" 
function. This has central processing overtones. The ambient function is tied 
to centering or "where is it" processing and has peripheral awareness types of 
ramifications. 
In summary, there is a broad range of terms related to organismic processing 
styles and these may be classified as being "central" or "peripheral" (see Table I). 
-3-
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Table I: Classification of Processes Relating Organismic Style 
Ornstein: 
Witkin: 
MacDonald: 
Forrest: 
Modes of Consciousness 
Cognitive/Perceptual Style 
Visual Styles 
Visual Information Proc. 
Phorias 
Flax & Wolf: Visual System 
Horner: Behavioral Style Response 
to Environment 
CENTRAL 
Analytical, Logical time 
oriented sequential 
Analytic Field Independant 
Sequential Scanner 
Eso: Restricted periphery 
"Focal" 
"Tight" Spaced 
PERIPHERAL 
Intuitive, Holistic 
pictorial 
imagery 
emotion 
Global Field Dependant 
Simultaneous Visual 
Integrator 
Exo: Alternates 
between center and 
periphery 
"Ambient" 
"Loose" Spaced 
This dichotomy is an attempt to classify the overall response to the environment. 
These functions seem intimately related but the question is, are the processes 
of spatial localization, orientation, consciousness, and cognitive/perceptual 
style susceptible to change by alteration of input? The use of vertical yoked 
prisms may produce such changes. 
Held and Hein have extensively researched sensory-motor plasticity and the 
influence of feedback on sensory-motor and motor-sensory interaction and rear-
rangement. Held suggests the underlying principle to involve reafferance. 18 
This is the neural excitation which occurs after sensory input and is dependant 
on self-generated movement. Melvin Kaplan feels vertical yoked prisms are an 
associative device which produce reafferance by changing input to create changed 
motor responses. 10 This results in concomitant alterations in the figure-ground 
relationship and form-field awareness. 
Vertical yoked prisms have been discussed as a dissociative or disorganizing 
device in training to induce awareness of change. As a prescription, they have 
been described as an alternative to gain plus acceptance, treating motion dis-
tress, vergence maladaptation, and in asthenopia.2,3,9 Horner uses this lens 
approach to change attitudes, performance and behavior in children.9 He also 
utilizes yoked prisms, bases down to improve general posture in the elderly. 
Bob Kraskin utilizes these prisms based upon the rebound phenomena in the 
treatment of myopes and hyperopes. The prisms are applied in the direction of 
asymmetry to produce increased stress in this direction. Kraskin suggests the 
real value of yoked prisms is in the alteration of orientation by influencing 
the 20% retinal fibers leading to the lower brain centers. 
Vertical yoked prisms appear to be an ex~ellent clinical tool to modify 
space interpretation as defined by localization, orientation, and cognitive/ 
perceptual style. It was hypothesized that this approach can induce the exo/ 
peripheral/field dependant processor to become more esc/central/field independant 
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and vice versa by changed visual input. 
Methods 
Eighteen optometry students, 13 males and 6 females, ranging in age from 
23-35 were randomly selected as subjects for this study. All were screened for 
any ocular pathology or reported systemic disease and use of medications was 
limited to these. Refractive status was limited to those within a + 6.0 D 
sphere range with less than 2.0 D of astigmat ism. Present correction could be 
either contact lenses or spectacles. Participants may or may not have partic-
ipated in a program of vision therapy. All were screened for tropias and were 
binocular. Phoria limitations were 10~exophoria to 10~ esophoria at far and 
16 ~exophoria to 16~ esophoria at near. 
The test battery consisted of the Embedded Figures Test (EFT) to assess 
cognitive/perceptual style, and the Rod and Frame Test to investigate spatial 
orientation judgements. Spatial localization was assessed by near and far 
p~orias, the Van Orden Star (near and far), 21 • 22 the Harmon working distance,23 
and the near habitual reading distance. The near set of the OEP 21-point 
analytical was performed on each subject with the addition of Melvin Kaplan's 
"K" Fraction. This has been described as an indicator of plus acceptance and 
vergence maladaptation. 10 For determination of the "K", +1.00 D lenses are 
added after the 13A, 13B, 14A, and 14B phorias and the phoria retaken. The 4 
gradient AC/A movements are averaged to yield "K"x• 
All subjects received the pre-test battery and were then randomly placed 
in one of 3 groups; a control group (N=6), a group receiving 3~yoked bases-
down prisms {N=6), and a group receiving 2~ yoked bases-up prisms. Where 
necessary, the subjective correction was included. The same test battery was 
administered after 1.5 months of lens wear so as to assess the influences of 
yoked prisms wear. 
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The EFT was used in the initial classification of subjects as Central or 
Peripheral. Since the overall solve times were much less than what Witkin found 
in 102 college subjects in 1950,8 all the subjects were classified as Central 
in their cognitive/perceptual styles. 
In performing the EFT, a simple figure must be extracted from a complex 
surround visually and then traced (see Figure 1). There a r e 12 items and each 
is scored based upon the length of time to find the simple figure. The shorter 
the solve time, the more analytical or different iated the perceptual style; the 
longer the total solve time, the poorer this ability and thus, more global the 
cognitive style. 
Specifically, it is hypothesized that habitual wear of bases-down prisms 
will induce a more global style (longer solve time) while wear of bases-up 
prisms will decrease the solve time and hence, indicate a more analytical style. 
The Rod and Frame Test requires the alignment of a rod according to per-
ception of the true gravitational vertical or upright (see Figure 2). There is 
a square frame which serves as the surround and moves independantly of the rod. 
The subject is dark adapted and seated in an erect posture 7 feet from the rod 
and frame to neutralize vestibular and semicircular influences on spatial 
orientation. 
There are 16 trials and the frame is oriented 24° titled left or right every 
4 trials. The subject stops the examiner when he perceives the luminous-painted 
rod as being vertical. The further the rod is from 90° ("true" vertical), the 
more influential the visual surround on spatial orientation judgements. 
It is hypothesized that bases-down prisms will induce a greater field 
dependance and thus operationally, a larger difference between the "true" and 
the perceived upright. Conversely, bases-up yoked prisms will create a greater 
field independance and a smaller difference between the "true" and perceived 
vertical. 
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Figure 1 
Sample items of the EFT. 
The simple figure is extracted from the complex surround. 
-8-
Figure 2 
Rod and Frame Test. 
The subject aligns the rod according to his perception of the 
"true" gravitational vertical. The frame serves as "field". 
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Van Orden Stars were performed at both near and far test distances using the 
Keystone Skills instrument at near and the Biopter for infinity. The distance 
Star was performed in a standing position and the near one while seated in a good 
posture. For the v.o. Star, the person was asked to draw a line with each hand 
being directed by each eye until the pencil tips appeared to touch in the center 
(see figure 3). As well as localization, the Stars are indicative of binocular 
stability, eye-hand coordination, sustaining ability during a nearpoint task,'and 
suppression tendencies.22 
It is hypothesized that bases-down prisms will create a larger millimeter 
separation between the star points, indicating the localization of objects 
further out or away in space. Bases-up prisms are hypothesized to localize 
objects closer producing a smaller millimeter seperation of the points. This 
same hypothesis is applied to the near and far phorias in terms of subjective 
alignment after dissociation. Bases-down prisms would be expected to increase 
exophoria or decrease esophoria, while bases-up prisms increase esophoria or 
decrease exophoria. 
The Harmon distance is measured from the center knuckle to the elbow with 
the wrist slightly bent inward. It has been suggested that when the near working 
distance coincides with the Harmon distance, stresses on visual-postural 
interaction are at a minimum. 23 
It is hypothesized that yoked prisms wear can alter the habitual near 
reading distance thereby optimizing visual-postural interaction resulting in more 
efficient, sustainable near visual processing tasks. Specifically, bases-down 
prisms are proposed to increase the habitual near working distance and bases-up 
prisms to decrease it. 
Kaplan has suggested from case studies that yoked prisms can increase plus 
acceptance. 10 It is hypothesized that bases-down prisms localized objects 
further away, consistent with what plus lenses offer. Operationally, this is 
-10-
Figure 3 
Sample van Orden Stars. 
The points separation represents spatial localization. 
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to be defined by an increase in the "K" x and the #21 binocular plus to recovery 
on the 20/20 line. 
Results 
Correlations were computed between cognitive/perceptual style (EFT), visual 
localization (phorias, Stars, near working distance), spatial orientation (Rod 
and Frame Test), and plus acceptance indicators ("K"x and #21 R) with Pearson's 
"r".24 These results are displayed in Table II. 
Table II 
Pearson "r"s between cognitive /perceptual style, spatial localization and 
orientation, plus acceptance. 
Interaction 
Cogn/Percept & Sp. Localit. 
Cogn/Percept & Sp. Orient. 
Sp. Localiz. & Orient. 
Plus Acceptance 
Operational 
EFT VS near phoria 
EFT VS far phoria 
EFT VS v.o. Star (far) 
EFT VS v.o. Star (near) 
EFT vs Near Working D 
EFT VS Rod & Frame 
near phoria vs Rod & Frame 
far phoria vs Rod & Frame 
v.o. Star (near) vs Rod & Frame 
v.o. Star (far) vs Rod & Frame 
near working dist. vs Rod & Frame 
#21 recovery vs "K" fraction 
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"r" 
+.132 
-.20 
-.394 
-.491 
-.148 
-.098 
+.036 
-.190 
-.178 
.103 
+.122 
+.41 
A one-tailed student "t" test, a= .05, was used to analyze "before" 
and "after" prism wear changes among the three groups for the above mentioned 
functions. Table III presents this analysis with the significant findings 
indicated. 
Table III 
"T" Test for Differences Within Groups: 
Control (r=4) 
Test 
EFT 
Near Habit. Working Dist. 
v.o. Star (far) 
v.o. Star (near) 
Rod and Frame Test 
far phoria (#3) 
near phoria ( 13A) 
#21 recovery 
"K" fraction:x 
Bases Down (N=6) 
EFT 
Near Habit. Working Dist. 
v.o. Star (far) 
v.o. Star (near) 
Rod and Frame Test 
far phoria (#3) 
near phoria (#13A) 
#21 recovery 
"K" fractionx 
Bases Up (N=5) 
EFT 
Near Habit. Working Dist. 
v~o. star (far) 
v.o. Star (near) 
Rod and Frame Test 
far phoria (#3) 
near phoria (#13A) 
#21 recovery 
"K" fractionx: 
"t" 
Pre and Post 
(2=.05) signif 
1.29 
1.33 
.96 
-.47 
.245 
-.522 
.760 
.676 
.471 
2.26 yes* 
-2.19 yes 
2.03 yes* 
.260 
2.55 yes* 
-1.63 
.785 
-2.44 yes 
-8.97 yes 
3.56 yes 
2.10 yes 
1.84 
.35 
.222 
-2.36 yes 
-2.59 yes 
1.41 
M 
81.5 
.875 
4.25 
-1.00 
.197 
-.5 
2.5 
.185 
.503 
122.3 
-1.58 
3.5 
.833 
2.36 
-1.5 
2.167 
-.291 
-1.285 
1. 88 
1.05 
5.6 
.4 
.074 
-1.6 
-5.6 
.25 
*Significant movement but opposite to than hypothesized 
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s 
126.67 
1.315 
8.85 
4.24 
1. 611 
1. 914 
6.55 
.554 
2.133 
132.13 
1. 772 
4.23 
7.76 
2.27 
2.25 
6.76 
.292 
.351 
118.2 
1. 12 
6.80 
2.51 
.743 
1.51 
4.83 
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A questionnaire (see Appendix A) was distributed to all experimental partici-
pants at the completion of the study to ascertain their subjective assessment 
of habitual yoked prisms wear1 90% responded. Four subjects felt they had an 
improved body posture, one described vision as being "clearer", and one mentioned 
improved sustaining ability while reading as a major benefit. Four subjects 
noted no subjective benefits. 
Drawbacks included space distortions (such as curved walls), mild photo-
phobia, and discomfort associated with the initial adaptation period (2-3 days). 
Headaches (3 subjects), night driving complaints of dimness and ring diplopia 
(4 people), and cosmesis (2) were the major drawbacks cited. 
Only two individuals were unaware of size, localization, and postural 
changes induced by the prisms. Both of these were bases-up wearers. 
Seven subjects expressed a desire to continue habitual wear of the prisms 
prescription because of the benefits they experienced. Of those that did not 
want to continue, one did not like them, two were emmetropes who did not want 
the burden of spectacles, and one did not like the added weight of the prism 
bases. 
While the correlaitons do not significantly support the hypothesis that 
processing style, spatial localization and orientation are positively related 
and consistent within individuals, there are certain trends which are agreeable 
with the research hypothesis. 
Cognitive/perceptual style is related to spatial localization at near (-.491) 
and far (-.394) as defined by the v.o. Star. Longer solve times on the EFT 
appear to be related to moreexophoric localization behavior. Perceptual style 
was found to be virtually unrelated to spatial orientation (.098). No relation-
ship was evident between spatial localization and orientation. The #21 recovery 
and the "K" x are positively correlated (+.41) suggesting these may be used to 
assess plus acceptance. 
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Analysis of Table III suggests certain aspects of space interpretation and 
visual information processing can be altered by vertical yoked prisms wear. 
Bases-down prisms significantly increased near habitual working distance, the 
#21 recovery, and the "K" x fraction. "T" scores (a=. 05) were also significant 
for the EFT, v.o. Star separation at distance, and the Rod and Frame Test for 
pre-post prisms wear but the movements were in a direction opposite to the research 
hypothesis. 
Bases-up prisms significantly decreased EFT scores and the near habitual 
working distance in pre-post analysis. The near and far phorias changed signifi-
cantly in becoming more relatively esophoric. 
It should be mentioned here that the groups were small. One of the bases up 
subjects dropped out of the study and two of the control subjects were not avail-
able for post testing. 
Discussion 
Correlations between the processing functions of cognitive/perceptual style, 
spatial localization, and orientation do not appear to be consistent and positively 
correlated within individuals. Birnbaum, in his study of young strabismics and 
cognitive/perceptual style, suggests visual and organismic stress and the adapta-
tion to that stress may be involved. He also discusses hereditary factors, 
accommodative-convergence interaction and innervational or psychogenic factors as 
possibly being related.s 
There is a possibility that these processes are not correlated at all. The 
correlation Birnbuam found between oculomotor deviation arid cognitive/perceptual 
style was suggested to be related to hemispheric specialization and represented 
a trend rather than a 1:1 correlation.5 
Kraskin discusses spatial localization as being mediated by the upper back 
and neck musculature with orientation directly reflected by the status of the 
-15-
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lower back "posturing" musculature.25 This represents separate neurological 
organization and supports an independance between these processes. 
Lens applications used by Kraskin support the idea of the processess being 
indepandant as well. Monocular prism, binocular spheres, and yoked prisms can 
alter spatial orientation while monocular sphere and binocular bases-out or 
bases-in prisms alter localization. 
The idea that these functions are specialized, positively correlated, and 
consistent has neurological backing. S.F Witelson has demonstrated differences 
between males and females in post-natal development of cerebral hemispheric 
specialization. Males have developed right hemispheric organization and speciali-
zation for space localization and processing by age 6 whereas females exhibit 
bilateral communication until around age 13. 
Sex differences as related above may have been a contributing factor to the 
inconsistencies between functional processes. This study did not analyze sex 
differences. 
Some studies suggest positive correlation between processing style, local-
ization, and orientation while others suggest a total independance between pro-
cesses. There is one factor not covered which I propose to be the main factor in 
not finding the processes to be positively co~related; a flexible attentional 
mechanism. The subjects shifted attentional focus selectively depending on the 
presenting task. This proposal has neurological/electrophysiological backing in 
the foxm of the Alpha Activation Cycle (AAC). 
The Alpha Activation Cycle has been related to attention and arousal 
levels.27-29 ·When attention is active, the AAC is voluhtarily attenuated or 
suppressed. Galon and Ornstein demonstrated an increase of alpha activity in 
the right hemispheric during verbal tasks with concomitant attenuation of alpha 
in the left hemisphere. During spatial processing tasks, alpha was attenuated in 
the right hemisphere and increased in the left.30 This implies attention to be the 
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mediator in highly developed hemispheric localization. 
Thus, with a highly specialized hemispheric organization and flexible 
attentional mechanism, the exophore is able to "shift gears" and deal with tasks 
demanding left hemispheric specialization (e.g., EFT disembedding, Rod and Frame 
alignment). 
Inspection of Table III shows that significant changes did occur due to 
yoked prisms wear in both the experimental groups even with a small number of 
subjects. 
Bases down prisms have been utilized to move spatial localization further 
away, thus supporting the research hypothesis. Their use also significantly 
increased the plus acceptance indicators suggesting this lens approach is a 
viable alternative to attain the "as if" effect of plus lenses in localizing 
further away. This represents a change in the degrees of freedom or flexibility 
between accommodation and convergence. 
"'Ii~~:b':'ization was the main process altered by bases-up yoked prisms as well. 
The EFT scores also significantly decreased according to the research hypothesis 
but they decreased for the bases-down subjects, also. This most possibly repre-
sents a practice effect, even though two different sets of complex figures were 
used in pre and post testing. 
Reafferance 18 is proposed to be the basis by which localization was altered 
by yoked prisms application. This is a motor-sensory feedback occurring when 
there is a self-generated movement due to altered input. Motor sensory learning 
occurs resulting in a gradual shift from the older mode of space interpretation 
~to the new one • 
Kaplan feels reafferance to yoked prisms wear begins when the eyes move in 
a yoked fashion to intercept the deviated light. This is the self-generated move-
ment resulting in a change in the innervatonal pattern to the neck and back 
musculature and the vestibular apparatus. Motor-sensory feedback fo this new 
-17-
organization results in adaptation. 10 
Conclusions 
The subjects' opinions regarding habitual yoked prisms wear suggest they 
can be worn without extreme bothersome disruption of normal activities. 
The lack of positive correlations and consistencies between cognitive/ 
perceptual style, spatial localization and orientation can be attributed to 
a flexible attentional mechanism which can be shifted depending on the task at 
hand, for specialized hemispheric processing. Thus, the research hypothesis 
that these functions are positively correlated and consistent within individuals 
is rejected. 
Localization was the process most affected by yoked prisms wear. Reafferance 
results in a new learned relationship between motor-sensory feedback thereby alter-
ing .localization. This finding has unique applications for the Functional 
Optometrist. 
Bases down prisms may provide a valuable alternative in deali'ng with spatially 
constricted esophoric behavior, especially when the working distance is close. 
With their positive effects on working distance and the "as if" effects compatible 
with plus lenses, bases down yoked prisms may prove valuable in those patients who 
need plus acceptance training but for financial or motivational reasons are against 
it. 
Bases-up yoked prisms may be a good lens application for the peripheral 
"bouncing off of the walls" child needing emphasis on centralizing attention and 
constricting periphery. The nea.r working distance would be altered to a closer 
one thereby influencing the accommodative-convergnece interaction in a positive 
manner resulting in alpha attenuation and improved visual attention to "figure". 
-18-
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Appendix A 
1. What benefits do you feel you received from the prism use, if any? 
2. What were the major drawbacks of the prisms? 
3. Were you aware of size changes, postural changes, etc? 
4. If you could, would you continue the use of the prisms, and if so, 
why or why not? 
s. Did you wear the prisms continuously, sometime, or not at all? 
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